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1 Modtaget 

TREATMENT OF ALLERGIC CONDITIONS BY USE OF IL-21 ;| \ QKT. 2002 

PV8 

FIELD OF THE INVENTION 

The invention relates io mariageniBru, uoatrr.sr,t sr.cl prs-.-cnSor. of aters'c re9c»»onS: 
alleigic diseases and allergic conditions by admln'istation of IL-21. Further, the Invention 
relates to treatment of parasitic diseases by administering IL-21 to patients infected with 
parasites. 

BACKGROUND OF THE INVENTION 

IL-21 . which has also been ternied Zaiphal 1 , Is a cytokine, which was shown to be 
produced by activated CD4+ T lymphocytes after stimulation with anti-CD3, phorbol ester 
plus lonomydn (Parrish-Novalc et ai. Nature 408. 57 - 63 (2000)). 

Numerous studies have shown that eosinophils play a central in the development of 
asthma and other allergic diseases (reviewed in Foster et al, TRENDS in Molecular Medicine 
8, 162 - 167 (2002)). Eosinophils are produced from stem cells in the bone marrow 
Ceosinopoiesls') in response to IL-5 and eotaxin. and the eosinophils migrate via the blood to 
the lungs where they are activated. Such activated eosinophils release proinflammatory 
molecules and granular proteins, which can damage the lung tissue and Induce ainvays 
hypen-esponsiveness. It is widely held that so-called T helper 2 (Th2') lymphocytes in the 
lungs orchestrate most ceUular reactions via their release of Th2 cytokines' (l.e. IL-4. IL-5. IL- 
9, IL-10 and iL-13). According to this view, eosinophils and basophils act as effector cells 
only (reviewed in Wills-Karp et al. Annu. Rev. Immunol. 17, 255 (1999)). Surprisingly, we 
have now discovered that IL-21 Is produced by. stored In and released by human 
eosinophilic granulocytes (herelnafler •eosinophils'). IL-21 has been shown to act as a co- 
stlmulatory cytokine ftor proliferation of T and B lymphocytes (Panish-Novak et al., supra). 
Thus, eosinophils may in addition to their role as primary effector ceils, which damage the 
respiratory epithelium, also play another - to this point unrecognized - protective effect by 
releasing IL-21. Released IL-21 from eosinophils (hereinafter 'eosinophilic IL-21') may in turn 
either directly, or in concert with other cytokines, prevent differentiation and activation of 
cells Involved in allergic reactions and thereby contribute to a less severe allergic reaction. 
According to this view, eosinophils may play a dual role In allergic reactions. On one hand 
the release granular proteins from eosinophils can damage tissues, but on the other hand 
release of eosinophlHc IL-21 may reduce the allergic reactions via an effect on other cells. 
Asthma has been increasing In prevalence, morbidity, and mortality over the last two 



decades, and there Is a strong need for Improved treatment of asthma and other allergic 
diseases. 

The above brief description of the central role of eosinophils in asthma is befieved to 
apply to anergic reacaons in general. « iisi oi aiiei^iu ubmuiuwuo v» v>i«i«i««v.«, ..•••w.. ~ 
Intended in anyway to limit the scope of the Invention, Include asthma, anaphylaxis, drug 
reactions, food alleigy. insect venom allergy, allergic rtilnltis, urticaria, eczema, atopic 
dermatitis, alleigic contact allergy, allergic conjunctivitis. Such allergic reaction, allergic 
diseases or alleigic conditions may be managed, treated or prevented by administering 
IL-21. 

Eosinophfls are further important for combating parasitic diseases Including but not 

limited to helminthic infections. 

The present invention relates to a method for treating, preventing and/or managing 
alleigic diseases or conditions by adntinistration of IL-21 . 

SUMMARY OF THE INVENTION 

It has been found that eosinophils synthesize, store and/or secrete IL-21. 
Eosinophils may be involved In the protective response to allergic reactions, diseases and 
conditions. The Invention relates to managing, treating and preventing allergic reactions, 
oinditions and diseases by administration of IL-21 . 

DEFINITIONS 

A "polypeptide" Is a polymer of amino add residues linked by peptide bonds, and 
may be produced naturally or synthetlcally. Polypeptides of less than about 10 amino add 
residues are commonly referred to as "peptides". 

A "protein" Is a macromolecule comprising one or more polypeptide chains, which 
may be produced naturally or synthetically. A protein may also comprise nonnpeptidlc 
components, such as carbohydrate groups or other non-peptldic substltuents. Cartjohydrates 
and other non-peptidic substltuents may be added to a protein by the cell In which the protein 
is produced, and will vary with the type of cell. Cart)ohydrates and other non-peptidIc 
substltuents may also be added synthetically after Uie cell-based production of the protein. 
Proteins are defined herein in terms of their amino acid bacltbone stnictures; substltuents 
such as carbohydrate groups or other non-peptidic substituents are generally not specified, 
l>ut may be pr^ent nonetheless. 

International Patent Application No. PCT/US06067. publication no. WO 00/53761, 
published September 14, 2000, which Is hereby incorporated In tills application In Its entirety. 
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discloses IL-21 (as "cytokine zaiphal 1 llgand") as SEQ ID No. 2. which is hereby 
incorporated in this application In its entirety, as well as methods for pnsducing it and 
antibodies tiiereto and a polynucleotide sequence encoding IL-21 as SEQ ID No. 1. The 
preserii iriVonuon aSso wiiK;iiiK>a»»» **• • k—jk"*"—' ' »— ««»~- ..w.^.. 

5 should be taken to mean polypeptides wtth a sequence Identity to the polypeptide of SEQ ID 
No: 2 of WO 00/53761 . or ttieir orUiologs comprising at least 70%, at least 80%, at least 
90%. at least 95%, or greater than 95%. The present Invention also includes ttie use of 
polypeptides that comprise an amino ackJ sequence having at least 70%. at least 80%, at 
least 90%. at least 95% or greater than 95% sequence identity to the sequence of amino 

10 acid resWues 1 to 162 or 33 to 162 of SEQ ID No: 2 of WO 00/53761 . Methods for 

detennining percent identity are described below. The IL-21 polypeptides of the present 
invention have retained all or some of the biotogical activity of IL-21 which makes IL-21 
useful for treating alleigic reactions, allergic diseases and allergic conditions. Some of the 
polypeptides may also have a biological activity which is higher than tiie biological activity of 

15 IL-21. 

"Eosinophilic cells", "eosinophilic granulocytes" or "eosinophils" are defined as 
leukocytes that contain red-staining eosinophil granules (e.g. with Wright's stain). Eosinophils 
are involved both in nomtial physiological reactions and in disease processes. Included in ttie 
definition, but not limited to ttiis definition, are (i) eosinophils in the bone marrow, (ii) 
20 eosinophils circulating in peripheral blood, (iii) eosinophils involved allergic reactions 

(including but not limited to astiima. anaphylaxis, daig reactions, food allergy. Insect venom 
allergy, allergic rhinitis, urticaria, eczema, atopto dermatitis, allergic contact aUergy, allergic 
conjunctivitis), (iv) eosinophils involved In malignant diseases (vwitii Hodgkln's lymphoma, 
mycosis fungoides. chronic myelogenous leukemia, and cancer of tiie lung, stomach. 

25 pancreas, ovary or uterus as non-limiting examples), (v) eosinophils Involved In autoimmune 
reactions, (vi) eosinophils Involved In collagen vascular diseases (witti rheumatokl arthritis 
and periarteritis as non-llmlting examples), (vii) eosinophils Involved in helmlnttilc Infections, 
and/or (vii) eosinophils involved in iatrogente disorders. Also included are eosinophils In 
Loefnei*8 syndrome, eoslnophllia-myalgla syndrome and Wlopathlc hypereoslnophlllc 

30 syndromes. 

"Eoslnophllks IL-21". as used herein, should be taken to mean IL-21 ttiat is produced 
by, stored in and/or secreted by eosinophilic granulocytes. 

The term "treatmenT and treating" as used herein means tiie management and 
care of a patient for the purpose of combating a condition, such as a disease or a disorder. 
35 The term Is intended to include the full spectoim of treatments for a given condition from 
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Which the patient is suffering, such as prevenUon of the condition, the delaying of the 
progression of the disease, disorder or condition, the alleviation or relief of symptoms and 
complications, and/or the cure or elimination of the disease, disorder or condition. The 
patient to be treated is preferably a niariuYiei), Jn partiCuSar a hus^TiSr: bc!r.s. 

5 DESCRIPTION OF THE DRAWINGS 

Figure 1a 

In situ hybridization showving expression of IL-21 mRNA In a specimen of Hodgkin's 
Lymphoma with eosinophlHc Infiltration, images of the same field are shown as brightfield in 
the left panels and as daricfield In the right panels. The signal for IL-21 mRNA is seen as 
1 0 bright spots In the daricfield Images. 

Figure lb 

In situ hybridization showing expression of iL-21 mfVJA in eosinophils In a specimen 
of Hodgkin's Lymphoma wWh eosinophilic Infiltration. In the high magnification picture at right 
the signal for IL-21 mRNA Is visible as black silver grains over eosinophils (arrows). 

15 Figure 2 

In situ hybridization showing expression of IL-21 mRNA in a specimen of Hodgkin's 
Lymphoma with lymphocytic predominance. Images of the same field ar© shown as 
brightfieW In the left panel and as dartcfleUJ In the right panel. The signal for IL-21 mRNA is 
seen over lymphocytes as bright spots surrounding the Reed-Stemberg cell (an-ow) In the 
20 daricfield Image. 

Figure 3 

In situ hybridization showing weak expression of IL-21 receptor mRNA in specimens 
of Hodgkin's Lymphoma with eosinophilic Infiltration (upper panels) or with lymphocytic 
predominance (lower panels). Images of ttie same field are shown as brightfield in ttie left 
25 panels and as daricfield in the right panels. The weak signal for IL-21 R mRNA is seen 
diffusely all over the tissue as bright spots In the daricfield Images. 
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DESCRIPTION OF THE INVENTION 

It has been found that eosinophils synthesize, store and/or secrete IL-21. 
Eosinophils may be Involved in the protecBve response to allergic reactions, diseases and 
conditions. 

5 In one embodiment, the invention relates to treating diseases or conditions where 

eosinophils are involved In a protective response, Including but not limited to allergic 
reactions or conditions, by administration of IL-21 to a subject in need thereof. 

In one embodiment, the invention relates to treating allergic reactions, conditions 
and diseases by administration of iL-21 to a subject in need thereof. 
10 In one embodiment, the Invention relates to treating diseases or conditions where 

eosinophils are involved In a protecHve response, including but not limited to allergic 
reactions or conditions, by administration of IL-21 polypeptides that have a sequence identity 
to the polypeptide of SEQ ID No: 2 of WO 00/53761 . or their orthologs of at least 70%, at 
least 80%. at least 90%, at least 95%, or greater than 95%. The present invention also 
15 includes the use of polypeptides Oiat comprise an amino acid sequence having at least 70%, 
at least 80%, at least 90%, at least 95% or greater than 95% sequence identity to the 
sequence of amino acid residues 1 to 162 or 33 to 162 of SEQ ID No: 2 of WO 00/53761 . 
IVIethods for determining percent identity are described below. The polypeptides of the 
present invention having a sequence identity to the polypeptide of SEQ ID No: 2 of WO 
20 00/53761 , or their orthologs as described above have retained all or some of ttie biological 
activity of IL-21 which makes IL-21 useful for treating allergic reactions, allergic diseases and 
allergic conditions. 

In one embodiment, the invention relates to treating allergic reactions, conditions 
and diseases by administration of iL-21 polypeptides that have a sequence Identity to the 

25 polypeptide of SEQ ID No: 2 of WO 00/53761. orthelr ortiiologs of at least 70%. at least 
80%. at least 90%. at least 95%. or greater than 95%. The present invention also includes 
the use of polypeptides ttiat comprise an amino add sequence having at least 70%. at least 
80%, at least 90%, at least 95% or greater than 95% sequence identity to the sequence of 
amino add residues 1 to 162 or 33 to 162 of SEQ ID No: 2 of WO 00/53761 . Metiiods for 

30 deteimining percent identity are described below. The polypeptides of the present Invention 
having a sequence Identity to ttie polypeptide of SEQ ID No: 2 of WO 00/53761 . or their 
ortiiologs as described above have retained aU or some of the biological activity of IL-21 
which makes IL-21 useful for treating ailergfe reactions, allergic diseases and allergic 
conditions. 
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In one embodiment, the invention relates to treating diseases or conditions where 
eosinophils are Invoived. including but not limited to allergic reactions or conditions, by 
administration of an IL-21 mimetic, that is a compound which is not an IL-21 polypeptide as 

.... ... • XI.- •.t-l__t— t ^^UJt,. _X II «— II *»<• — «t~-.«— i>l»«««> M 

deSCriUUU <IUOV«, UUl. WIIIVAI »ia» UIO uiwiwaiw«t M»*M»t»y M» IV.-C. 1. <-ui iw-fc .i»t.w «». - 

peptide, such as a polypeptide or an oligopeptide or may be non-proteins, such as a smaller 
organic molecule. 

In one embodiment, the invention relates to treating diseases or conditions where 
eosinophils are involved In a protective response. Including but not limited to allergic 
reactions or conditions, by administration of an IL-21 mimetic. Uiat is a compound which is 
not an IL-21 polypeptide as described above, but which has the biological activity of IL-21. 
An IL-21 mimetic may be a peptide, such as a polypeptide or an oligopeptide or may be non- 
proteins, such as a snnalier organic molecule. 

In one embodiment, the Invention relates to treating diseases or conditions where 
eosinophils are involved In a protective response, including but not limited to allergic 
reactions or conditions, by administration of a polynucleotide encoding IL-21 or a IL-21 
polypeptide that have a sequence identity to the polypeptide of SEQ ID No: 2 of WO 
00/53761 , or their orthologs, of at least 70%. at least 80%. at least 90%, at least 95%. or 
greater tiian 95%. In a further embodiment, the present invention relates to managing, 
treating and preventing allergic reactions, conditions and diseases by administration of a 
polynucleotide encoding polypeptides tiiat comprise an amino acid sequence having at least 
70%. at least 80%. at least 90%. at least 95% or greater than 95% sequence Identity to tiie 
sequence of amino acid residues 1 to 162 or 33 to 162 of SEQ ID No: 2 of WO 0W53761. 

In one embodiment, the Invention relates to treating allergic reactions, conditions 
and diseases by administration of a polynudeoflde encoding IL-21 or a IL-21 polypeptide fliat 
have a sequence identity to the polypeptide of SEQ ID No: 2 of WO 00/53761. or their 
orthologs, of at least 70%. at least 80%. at least 90%. at least 95%, or greater than 95%. In a 
furOier embodiment, the present Invention relates to managing, treating and preventing 
allergic reactions, conditions and diseases by administration of a polynucleotide encoding 
polypeptides that comprise an amino acid sequence having at least 70%. at least 80%. at 
least 90%. at least 95% or greater than 95% sequence Identity to the sequence of amino 
add residues 1 to 162 or 33 to 162 of SEQ ID No: 2 of WO 00/53761 . 

IL-21 or oUier IL-21 polypeptides ft)r use in treating asthma or other allergic 
conditions according to ttie present Invention may be administered alone or in combination 
wiOi other established therapies such as pragonists. cromolyn, leukotriene receptor 
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antagonists, corticosteroldcytokines. cytokine antagonists, interteuklns and interieukin 
antagonists, virtilch are only pro\dcled as non-linrtftlng examples. 

M • anaa A»«r>t m«« Al ^/^BaBAenrmMC 
f-nr«r%fwif-iwtaw • iwr^- wwi." ••w.— 

IL-21 or other IL-21 polypeptkJes for use in treating asthma cm- other allergic 
5 conditions according to the present invention may be administered atone or in combination 
with phannaceutically acceptable carriers or exdpients. In either single or multiple doses. 
The pharmaceutfeal compositions comprising IL-21 or other IL-21 polypeptides for use in 
treating asthma or other anergic conditions according to the present Invention may be 
fomiulated with pharmaceutlcally acceptable carriers or diluents as well as any other known 
10 adjuvants and exdpients in accordance with conventional techniques such as those 

disclosed In Remington: The Science and Practice of Pharmacy. 19"" Edition. Gennaro. Ed.. 
Mack Publishing Co.. Easton. PA. 1995. The compositions may appear In conventional 
fomis, for example capsules, tablets, aerosols, solutions or suspensions 

The phamraceutical compositions may be specifically fomiulated for administration 
15 by any suitable route such as the oral, rectal, nasal, pulmonary, topical (including buccal and 
sublingual), transdemial. Intracisternal, Intraperitoneal, vaginal and parenteral (including 
subcutaneous, intramuscular, intrathecal, intravenous and intrademfiai) route. It will be 
appr«dated that the preferred route will depend on the general condition and age of the 
subject to be treated, the nature of the condition to be treated and the acth« Ingredient 
20 chosen. The route of administration may be any route, which effectively transports ttie active 
compound to the appropriate or desired site of action. 

Pharmaceutical compositions for oral administration include solid dosage forms 
such as hard or soft capsules, tablets, troches, dragees, pills, tozenges. powders and 
granules. Where appropriate, they can be prepared witti coatings such as enteric coatings or 
25 ttiey can be formulated so as to provide controlled release of tiie active ingredient such as 
sustained or prolonged release according to methods well known In tiie art 

Liquid dosage forms for oral administration include solutions, emulsions, aqueous or 
oily suspensions, syrups and elixirs. 

Phannaceutical compositions for parenteral administration include sterile aqueous 
30 and non-aqueous injectable solutions, dispersions, suspensions or emulsions as well as 
sterile powders to be reconstituted in sterile injectable solutions or dispersions prior to use. 
Depot injecteble fomnulations are also contemplated as being wiUiln the scope of the present 
invention. 
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Other suitable adminisbation forms include suppositories, sprays, ointments, 
cremes, gels, inhalante, demrial patches, implants eta 

A typical oral dosage is in the range of from at)out 0.001 to about 100 mg/l(g body 

... . .1 » n r\* en mn^n^*% WnAxt \uainM nor Asm frirAvamnlA 

WBigni pel' aay, suwi sw iiuin oiuwu* v».v • "•j»i"s» a---. — — — •• - 

from about 0.05 to about 10 mg/lcg body weight per day administered in one or more 
dosages such as 1 to 3 dosages. The exact dosage will depend upon the nature of the IL-21 
polypeptide chosen, the frequency and nrode of administration, the sex, age. weight and 
general condition of the subject treated, the nature and severity of the condition treated and 
any concomitant diseases to be treated and other factors evident to those skilled in the art 

The formulations may conveniently be presented in unit dosage fomi by methods 
known to those skilled in the art A typical unit dosage form for oral administration one or 
more times per day such as 1 to 3 times per day may contain from 0.05 to about 1000 mg, 
for example from about 0.1 to about 500 mg, such as from about 0.5 mg to about 200 mg. 

For parenteral routes such as intravenous, intrathecal, intramuscular and similar 
administration, typically doses are in the order of about half the dose employed for oral 
administration. 

Non-protein IL-21 mimetics for use In treating asthma or other allergic conditions 
according to the present invention are generally utilized as the free substance or as a 
phamiaceutlcally acceptable salt thereof. Examples are an add addition salt of a compound 
having the utility of a free base and a base addition salt of a compound having the utflity of a 
free add. The tenm "pharmaceuUcally acceptable salts" refers to non-toxic salts of such 
compounds which are generally prepared by reacting the firee base with a suitable organic or 
inorganic acid or by reacHng the acid with a suitable organic or inorganic base. When such a 
compound contains a free base such salts are prepared in a convenConai manner by treating 
a solutton or suspension of the compound with a chemical equivalent of a phamnaceuticaily 
acceptable acid. When sudi a compound contains a free add such salts are prepared In a 
conventional manner by treating a solution or suspension of the compound vtflth a d^emlcal 
equivalent of a phamfiaceutlcally acceptable base. Physiologically acceptable salts of a 
compound with a hydroxy group Indude the anion of said compound in combination with a 
suitable cation such as sodium or ammonium ton. Other salts which are not phamnaceuticaily 
acceptable may be useful in the preparation of compounds of the Invention and these fonm a 
further aspetd of the Invention. 

Salte of IL-21 polypeptides are espedally relevant when the protein is In solid or 

crystalline form 
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For parenteral administration, solutions of the IL-21 polypeptides or IL-21 mimetics 
In sterile aqueous solution, aqueous propylene glycol or sesame or peanut oil may be 
employed. Such aqueous solutions should be suitably buffered If necessary and the liquid 

Qiiueni Tirsi renuertsu isuiumo w»ui ouiii*/«»n» «»• — .. • 

particularly suitable for Intravenous, Intramuscular, subcutaneous and Intraperitoneal 
administration. The sterile aqueous media employed are all readily available by standard 
techrtiques known to those skilled In the art. 

Suitable phamiaceutical canlers include inert solid diluents or fillers, sterile aqueous 
solution and various organic solvents. Exanraples of solid canlers are lactose, terra alba, 
sucrose, cyclodexlrin. talc, gelatine, agar. pecHn. acacia, magnesium stearate. stearic add 
and iowfer alkyi ethers of cellulose. Examples of liquid carriers are symp. peanut oil. olive oil. 
phospholipids, fatty adds, fatty add amines, polyoxyethylene and water. Similariy. the carrier 
or diluent may indude any sustained release material known in the art, such as glyceryl 
monostearate or glyceryl distearate. alone or mixed with a wax. The pharmaceutical 
compositions formed by combining a IL-21 polypeptide or IL-21 mimetic for use in treating 
asthma or other allergic conditions according to the present invention and the 
phamiaceutically acceptable earners are then readily administered in a variety of dosage 
forms suitable for the disdosed routes of administration. The fonnulations may conveniently 
be presented in unit dosage form by methods known in ttie art of phamnacy. 

For nasal administration, the preparatton may contain a iL-21 polypeptide or IL-21 
mimetic dissolved or suspended in a lk|uid carrier. In particular an aqueous canier, for 
aerosol appHcation. The carrier may contain additives such as solubilizing agents, e.g. 
propylene glycol, surfactants, absorption enhancers such as ledtiiin (phosphafldylchoHne) or 
cyclodextrin. or preservatives sudi as parabenes. 

Forniuiations of IL-21 polypeptides or IL-21 mimetics for use in treating asthma or 
ottier allergic conditions according to ttie present invention suitable for oral administration 
may be presented as discrete units such as capsules or tablets, each containing a 
predetermined amount of the adive ingredient, and which may Include a suitable exdpient. 
FurttientK)r«, the orally available fonnulations may be In ttie fomi of a powder or granules, a 
solution or suspension in an aqueous or non-aqueous liquid, or an oii-in^er or water-ln-oll 
liquid emulsion. 

Compositions Intended for oral use may be prepared according to any known 
method, and such compositions may contain one or more agents seleded from tiie group 
consisting of sweetening agents, flavouring agents, colouring agents, and presen/ing agents 
in oixler to provide pharmaceutically elegant and palatable preparations. Tablets may contain 
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the active Ingredient in admbrture with non-toxic pharmaceuticaliy-acceptable excfplents 
whlcii are suitable for the manufacUire of tablets. These exdplents may be for example. Inert 
diluents, such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or 
sodium pnospnaie; granulating and tiisiiileyiouMu agents, for exarripSs cztt, stsrch cr slgintc 
add; binding agents, for example, starch, gelatine or acacia; and lubricating agents, for 
example magnesium stearate, stearic add or talc. The tablets may be uncoated or they may 
be coated by known techniques to delay disintegration and absorption In the gastrointestinal 
tract and thereby provide a sustained action over a longer period. For example, a Ume delay 
material such as glyceryl monostearate or glyceryl distearate may be employed. They may 
also be coated by the techniques described In U.S. Patent Nos. 4.356.108; 4.166,452; and 
4,265.874. incorporated herein by reference, to form osmotic therapeutic tablets for 
controlled release. 

Formulaflons for oral use may also be presented as hard g^atine capsules where 
the active Ingredient is mixed with an inert solid diluent, for example, caldum carbonate, 
caldum phosphate or loolin. or a soft gelatine capsules wherein the active ingredient is 
mixed with water or an oil medium, for example peanut oil, liquid paraffin, or olive oil. 

Aqueous suspensions may contain the lL-2t polypeptides or lL-21 mlmetics in 
admixture with exdpients suitable for the manufacture of aqueous suspensions. Such 
exdplents are suspending agents, for example sodium carbo^methyloellulose, 
melhylceliulose, hydroxypropylmethylcellulose, sodium alginate. polyvinylpyrroHdone, gum 
tragacanth and gum acada; dispersing or wetting agents may be a naturalty-ocoinlng 
phosphatide such as lecithin, or condensation products of an alkylene oxWe with fatty adds, 
for example polyoxyethylene stearate, or condensatlcm products off ethylene oxkJe with long 
chain aliphatic alcohols, for example, heptadecaethyl-eneoxycetanol, or condensation 
products of ethylene oxWe with partial esters derived from fatty adds and a hexitol such as 
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with partial 
esters derived from feXb^ adds and hexitol anhydrides, for example polyethylene sorbitan 
monooleate. The aqueous suspensions may also contain one or more colouring agents, one 
or more flavouring agents, and one or more sweetening agents, such as sucrose or 
saccharin. 

Oily suspensions may be fonnulated by suspending the acUve ingredient in a 
vegetable oil, for example arachls oil, dive oil, sesame oil or coconut oil. or in a mineral oil 
such as a liquid paraffin. The oily suspensions may contain a thickening agent, for example 
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above. 
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and flavouring agents may be added to provide a palatable oral preparation. These 
compositions may be preserved by the addition of an anti-oxidant such as ascorisio add. 
DIsperslble powders and granules suitable for preparation of an aqueous 

dispersing or wetting agent, suspending agent and one or more preservatives. Suitable 
dispersing or wetting agents and suspending agents are exemplified by those already 
mentioned above. Additional exdpients, for example, sweetening, flavouring, and colouring 
agents may also be present. 

The phamiaoeuticai compositions of iL-21 polypeptides or IL-21 mimetics for use In 
treating asthma or ottier allergic conditions according to the present invention may also be in 
the form of oil-ln-water emulsions. The oily phase may be a vegetable oil, for example, olive 
oil or arachis oil, or a mineral oil, for example a liquid paraffin, or a mixture tiiereof. Suitable 
emulsifying agents may be naturally-occurring gums, for example gum acada or gum 
tragacanth, naturally-occumng phosphatides, for example soy bean, ledthin, and esters or 
partial esters derived from fatty acids and hexitol anhydrides, for example sorbitan 
monooleate, and condensation products of said partial esters wftti ethylene oxide, for 
example polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening 
and flavouring agents. 

Syrups and eliwrs may be fomiulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, 
presen/atives and flavouring and colouring agents. The phanmaceutical compositions may be 
In the fomn of a sterile Injectlble aqueous or oleaginous suspension. This suspension may be 
formulated according to the icnown methods using suitable dispersing or wetting agents and 
suspending agents described above. The sterile injectable preparation may also be a sterile 
Injectable solution or suspension in a non-toxic parenteraKy-acceptable diluent or solvent, for 
example as a solution in 1.3-butanediol. Among the acceptable vehides and solvents that 
may be employed are water. Ringer's solution, and isotonic sodium chloride solution. In 
addition, sterile, fixed oils are convenienUy employed as solvent or suspending medium. For 
tills purpose, any bland fixed oil may be employed using synttieUc mono- or diglycerides. In 
addition, fatty adds such as oleic add find use in ttie preparation of injectables. 

The compositions may also be in the form of suppositories for rectal administration 
of the compounds of the invention. These compositions can be prepared by mixing the drug 
wiUn a suitable non-irritating exdplent which is solid at ordinary temperatures but liquid at the 
rectal temperature and will tiius melt in the rectum to release the drug. Such materials 
indude cocoa butter and polyettiylene glycols, for example. 
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For topical use, creams, ointments, jeHies. solutions of suspen^ns. eta. containing 
the compounds of the invention are contemplated. For the purpose of this application, topical 
applications shall include mouth washes and gargles. 

I ne lU*^ I pOiyjWSpilUISal Wl tU'i&l •V* **WWMt WWM%II*9 .w. 

5 conditions according to the present invention may also be administered in the fonm of 

liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and 
multilamellar vesicles. Liposomes may be formed from a variety of phospholipids, such as 
cholesterol, stearylamine, or phosphatidylcholines. 

In addition, some of the IL-21 polypeptides or IL-21 mimetlcs for use in treating 

1 0 asthma or other allergic conditions according to the present Invention may fbmi solvates with 
water or common organic solvents. Such solvates are also encompassed within the scope of 
the Invention. 

If a solid carrier is used for oral administration, ttie preparation may be tabletled. 

placed In a hard gelatine capsule in powder or pellet form or it can be In the forni of a troche 
15 or lozenge. The amount of solid carrier will vary widely but will usually be firom about 25 mg 

to about 1 g. if a liquid canier is used, the preparation may be in the form of a syrup, 

emulsion, soft gelatine capsule or sterile Injectable liquid such as an aqueous or 

non-aqueous liquid suspension or solution. 

The IL-21 polypeptides or IL-21 mimetics for use in treating asthma or other allergic 
20 conditions according to the present Invention may be administered to a mammal, espedally a 

human, in need of such treatment. Such mammals indude also animals, both domestic 

animals, e.g. household pets, and non-domestic animals such as wlldlife. 

Pharmaceutical compositions containing a compound according to the invention 

may be adminlstei^ one or more times per day or week, oonvenientty administered at 
25 mealtimes. An effective amount of such a phanmaceutical composition Is tiie amount that 

provides a dinically significant effect Sudi amounts will depend, In part, on tiie particular 

condition to be treated, age, weight, and general health of the patient, and otiier fadors 

evident to those skilled in the art. 

EXAMPLES 

30 Expression of iL-21 and IL-21 R mRNA in Hodgkin Lymphoma 

in situ hybridization analysis of tissue micro array slides (DAKO tumor multisllde, 
DAKO cat No. T1064) has revealed that IL-21 and IL-21 R mRNA are expressed in Hodgkin 
Lymphoma spedmens. The signal Is seen In several spedmens of Hodgklns disease derived 
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from different patients. All other types of cancers that are represented on the multlslide 
(approximately 20 different types) show no expression of IL-21 or IL-21R mRNA. 

Probe preparation« hybridiatauuri uonuitions «»«! StrJns^nsy *.vs£h::!iS- 
Prot)e preparation: 

In situ hybridization is performed with a probe generated by in vitro transcription 
from a piasmid containing the following cDNA fragment: A PGR fragment of human IL-21 
containing basepalr 344 to basepair 833 (acc.no.: AF254069 (se Table A)) containing a 
single mismatch compared to the published sequence was cloned into the transcription 
vector pCRBIunt II (Invitrogen). 

Hybridization: 

The specific activity of the S-35 labelled probe was 80000 cpnVml In the final 
hybridization mixture (consisting of 10 x SALTS, deionised Fomiamld. 50% dextransulphate, 
t-RNA (1 0 mg/ml), 1 .0 M DTT). The sections were hybridized overnight at 47*C. 

stringency wash: 

The sections were washed in 50% formamide, 1x SALTS (300 mM NaCI, 10 mM 
Tris (pH 6.8). 10 mM NaP04, 5 mM EDTA. 0.02% FicoH 400. 0.02% polyvinylpyrolldone. and 
0.02% BSA) and 10 mM dithiothreitiol for 1 hour at 57*C and 1 hour at 62"C. After RNAse A 
treatment (20 pg/ml RNase A) in 0.5 M NaCi. 10 mM Tris-CI (pH 7.2). 1 mM EDTA) at 37'C 
for 30 min.. the secttons were washed for 30 min. in 0.1 x SSC at room temperature. The 
sections were dipped in autoradiographic emulston and e)q30sed for 21 days. 
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TABLE A 



Human IL-21 cDNA fraa mRnt generation: 



Interleukin 21 (IL-21) protein accession no. Q9HBE4. 
Inteiieukln 21 (IL-21) original DNA accession no. AF254069. 

Proba seouence 489 bp: 

ATGAGATCCAGTCCTGGCAACATGGAGAGGATTGTCATCTGTCTGATGGTCATCTTCTT 

GGGGACACTGGTCCACAAATCAAGCTCCCAAGGTCAAGATCGCCACATGATTAGAATGC 

GTCAACTTATAGATATTGTTGATCAGCTGAAAAATTATGTGAATGACTT6GTCCCTGAATT 

TCTACCAGCTCCAGAAGATGTAGAGACAAACTGTGAGTGGTCAGCTTTTTCCTGTTTTCA 

GAAGGCCCAACTAAAGTCAGCAAATACAGGAAACAATGAAAGGATAATCAATGTATCAAT 

TAAAAAGCTGAAGAGGAAACCACCTTCCACAAATGCAGGGAGAAGACAGAAACACAGAC 

TAACATGCCCTTCATGTGATTCTTATGAGAAAAAACCACCCAAAGAATTCCTAGAAAGAT 

TCAAATCACTTCTCCAAAAGATGATTCATCAGCATCTGTCCTCTAGAACACACGGAAGTG 

AAGATTCCTGA 

eid>l|a£254069|a£254069 Homo sapiens interleukin 21 (IL-31) mSNA, 
eeniplece eda. 
Length - 642 

Score » 961 bits (48S) , Expect - 0.0 
Identities ° 488/489 (99%) 
Strand a plus / Plus 



60 



ouery. 1 atgagatccagtcctggcaacatggagaggattgtcatctgtctgatOTteatct^ 

iiiiiMiiiiiiiiimimiiiiiiiiiiiiiiiiiiimiiiiiiniiiiiii 

Sbjct: 47 atgagatccagtcctggcaacatggagaggattgtcatctgtotgatggtcatcttcttg 106 

Sbjct: 107 gggacactggtccacaaatcaagcccccaaggtcaagatcgccacatgattagaatgcgt 166 
Query: 121 caacttatagatattgttgatcagctgaaaaattatgtgaatgacttggtccct^^ 180 

niiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiMiin 

Sbjct: 167 caacttatagatattgttgatcagctgaaaaattatgtgaatgaettggtccctgaattt 226 
Query: 181 ctaccagctccagaagatgtagagacaaactgtgagtggtcagctttttc^ 240 

II iiiiiiiiiiiiiiniiiiiiiiiiiiiiniiiiiiniiiiiiiiiiinnii 

Sbjct: 227 itgiiUiicUgUgatgtagagacaaactgtgagtggtM^^ 286 
Quervi 241 aaggcccaactaaagtcagcaaatacaggaaacaatgaaaggataatcaatgtatCM^ 300 
Query: ^fff^, , , , 1 1 ) ] |]i | |f ) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1| 1 1 1 H 1 1 1 1 1 II M jj 
Sbjct: 287 iiggiiiUctaaagtcagc^ 346 

360 



Query: 301 aaaaagctgaagaggaaaccaccttccacaaatgcagggagaagacagaaacacaga^ 

IZ. iiuuuluauuiuuuiuiuiiuiiujuiuiuiiiuiuiiiu ... 

Sbjct s 407 acatgicciicatgtgattcttatgagaaaaaaccacccaaagaattcctagaaagattc 466 



Query: 421 aaatcacttetccaaaagatgattcatcagcatctgtcctctagaacacacggaagtgaa 480 

Tiimiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiimiiiinimiii 
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Sbjct: 467 aaaccacctccccaaaagacgattcatcageatctgtcccctagaacacacggaagtgaa 526 

Query: 481 gattcctga 489 

lllllllll 
5 Sbjct: 527 gatccctga 535 
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Results: 

In the specimens belonging to tlie histomorphotogical defined sui3group of Hodgkins 

lympnoina win i eusii iwi^i imw u imu auwi ■ •■•■»• »•-» •«» ■ «»«»«.«.«. |>< ~— ... 

eosinophilic granulocytes (Figure 1a). Following in situ hybridization the sections are 
counteretalned with hematoxylin and eosin (H&E) wheret>y It Is possible to morphologically 
identify the IL-21 mRNA positive cells as eosinophils (anrows in figure lb). In speclnrans with 
lymphocytic predominance expression of IL-21 mf^NA is found in small clusters of 
lymphocytes surrounding Reed-Stemberg oeHs (figure 2) 

IL-21 R mRNA Is diffusely expressed in lymphocytes in both the eosinophilic and 
lymphocytic types of histopathology (figure 3) 

Conclusion: 

The expression of IL-21 fri eosinophils may indicate that said eosinophilic iL-21 
exerts a protective role. According to this view, eosinophilic Infiltration or increased number 
of eosinophils in body fluids and/or tissues in certain disorders or disease states or 
conditions may Indicate that said eosinophils play a protective role by releasing IL-21, which 
in turn reduces an allergic reaction or allergic disease. Thus, diseases where eosinophils are 
involved in a protective role, including but not limited to allergic diseases may be treated by 
administration of IL-21 polypeptides or IL-21 mlmetics. 

IL-21 and the IL-21 receptor may play a role in the patho-physiology of Hodgkin's 
Lymphoma, and IL-21 signalling may therefore be a target for pharmacological Intervention in 
Hodgkin's disease. 

Particularly the distinct expression of IL-21 tan lymphocytes Immediately surrounding 
the malignant Reed-Stemberg cells indicate that the IL-21 mRNA expresston is involved in a 
cross-talk between Reed-Stembeig cells and surrounding lymphocytes and the IL-21 
expression may even be Induced by the Reed-Stemberg cells. 
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CLAIMS 

1 . Use of IL-21 for the manufacture of a medicament for the treatment of diseases or 
conditions where eosinophils are involved in a protective response In a subject in need 

2. Use of iL-21 for the manufacture of a medicament for the treatment of allergic conditions In 
a subject in need thereof. 

3. Use of IL-21 for the manufacture of a medicament for the treatment of parasitic diseases In 
a subject in need thereof. 

4. Use according to daim 3, where the parasitic disease is a helminthic infection. 

5. Use of an IL-21 polypeptide having a sequence identity to the polypeptide of SEQ ID No: 2 
of WO 00/53761 of at least 70% for the manufacture of a medicament for the treatment of 
diseases or conditions where eosinophils are involved In a protective response in a subject in 
need thereof. 

6. Use of an IL-21 polypeptide having a sequence identity to the polypeptide of SEQ ID No: 2 
of WO 00/53761 of at least 70% for the manufecture of a medicament for the treatment of 
allergic conditions in a subject in need thereof. 

7. Use of an IL-21 polypeptide having a sequence identity to the polypeptide of SEQ ID No: 2 
of WO 00/53761 of at least 70% for the manufacture of a medicament for the treatment of 
parasitic diseases in a subject in need thereof. 

8. Use according to claim 7, where the parasitic disease is a helminthic Infection. 

9. Use according to any of claims 5 to 8, wherein the IL-21 polypeptide has a sequence 
Identity to the polypeptide of SEQ ID No: 2 of WO 00/53761 of at least 80%. 

10. Use according to daim 9, wherein the IL-21 polypeptide has a sequence identity to the 
polypeptide of SEQ ID No: 2 of WO 00/53761 of at least 90%. 



6581M0-DK 



18 

1 1 . Use according to daim 10. wherein the IL-21 polypepHde has a sequence identity to the 
polypeptide of SEQ ID No: 2 of WO 00/53761 of at least 95%. 
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ABSTRACT 

The invention reiates to management, treatment and prevention of allergic reactions, 
allergic diseases and allergic conditions by administration of IL-21 . 
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